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INTRODUCTION
Medical training is a time when medical students undergo
a great deal of mental and emotional distress. The psycholog-
ical status of medical students has become a source of con-
cern as many previous studies have revealed higher levels of
depression among medical students in comparison to the gen-
eral population [1-6]. A higher prevalence rate of depression
and suicide among physicians compared to other professions
is assumed to have its roots in medical schools and may reflect
the effects of untreated depression [7-9]. Therefore, medical
students’ mental health is not only an issue for the individu-
als who are affected, but also for the patients for whom they
will provide care. 
Identifying the modifiable risk factors which affect medial
students’ depression and the mental distress which they under-
go is an important process in the promotion of medical stu-
dents’ mental well-being. Medical students incorporate vari-
ous health behavior changes in order to cope with the acade-
mic burden and stress of medical schools, such as sleep depri-
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vation, an irregular diet, and substance abuse, such as the ex-
cessive consumption of alcohol and smoking [10-15]. They
also experience the degeneration of their social relationships
due to the demanding schedules of medical training [10, 16].
As the ability to maintain supportive relationships is known
to have a positive effect when dealing with stress and allevi-
ating depressive symptoms, there is a possibility that this dis-
integration of social relationships may also be associated with
depression among medical students [10, 16-20]. The economic
status of an individual or household has frequently been re-
ported to be a risk factor for depression among the general
population in numerous previous studies [21-24]. As medical
schools impose a great economic burden on students and their
families, their economic status should be considered as a pos-
sible factor associated with their depression. 
Although the issue has great significance, depression in medi-
cal students and its associated factors have not yet been thor-
oughly studied in Korea. The objective of our study was to
estimate the prevalence of depression in medical students and
evaluate whether perceived interpersonal social support, heal-
th-related behaviors and socio-economic factors were associ-
ated with depression in medical students. 
MATERIALS AND METHODS
Subjects and study design
The subjects of this study were all of the 147 first and sec-
ond year graduate students from a medical school in Seoul
and they were surveyed in September 2008. The subjects
were all women and over the age of 20. The response rate
was 81.6%, with a total of 120 responses collected. We ex-
cluded the responses of 31 subjects who had not answered at
least one of the items on the interpersonal support evaluation
list or the depression scale. In order to assess whether those
who were excluded were inherently different from those who
were included in the analysis, we carried out a separate anal-
ysis in which we found no significant differences in terms of
factors of interest such as quality of sleep, diet, smoking, al-
cohol consumption, exercise, and self-reported health status.
Therefore, 89 subjects were included in the final analyses.
Survey and measures 
A survey questionnaire was constructed in order to evalu-
ate the severity of depression, the level of perceived interper-
sonal social support, health-related behaviors, and the socio-
economic status of the students. Their age, body mass index
(BMI), sleep quality, diet, household income, smoking, alco-
hol consumption, exercise, and self-reported health status
were surveyed. In response to the survey question “Do you
have meals regularly?”, the participants were asked to indi-
cate whether the answer was “regular”, “only skips break-
fast” or “irregular”. In the analysis, “only skips breakfast” and
“irregular” were both considered under the heading “irregu-
lar”. In response to the question, “How often do you exer-
cise?”, the answers that could be selected were “never”, “1-
2 times a week” or “more than 3 times a week”. In the anal-
ysis, the answers were dichotomized by grouping “1-2 times
a week” and “more than 3 times a week” together, under the
heading “yes”. In response to the question “Do you smoke?”,
the available answers were “never”, “stopped smoking” or
“currently smoking”. In the analysis, the answers were dicho-
tomized as either “yes” or “no”, in which the “yes” group
contained both current and past smokers. In response to the
question, “How many times did you drink alcohol during the
past month?”, the respondents could answer as “none”, “fewer
than 3 times” or “more than 4 times”. In the analysis, the
answers were dichotomized by grouping those who checked
“fewer than 3 times” and “more than 4 times” into the same
category group (“yes”). In response to the question, “What is
the average income of your household?”, the answers to cho-
ose from were “less than 1,000 thousand won”, “more than
1,000-less than 2,000”, “more than 2,000-less than 3,000”,
“more than 3,000-less than 5,000” and “more than 5,000”.
The participants’ self-reported health status was evaluated by
asking “How would you evaluate your current health status?”.
The participants decided whether their own health status was
“good”, “neither good nor poor” or “poor”.
We used the interpersonal support evaluation list (ISEL) in
order to estimate the degree of perceived social support among
study subjects. The ISEL is a 40-item evaluation scale which
measures the perceived levels of social support. It comprises
of four subscales reflecting separate support functions: (1)
appraisal (availability of someone to talk to about one’s prob-
lems), (2) belonging (availability of people to do things with),
(3) tangibility (the availability of material aid), and (4) self-
esteem (positive comparison of oneself with others). All of
the items were assessed using a four-point scale ranging from
definitely false (0) to definitely true (3). Although higher total
scores indicate a more positive perception of the availability
of social support, a cut-off value for the optimum level of
perceived social support has not been widely established. We
used the median value in order to compare the groups who
perceived low and high levels of interpersonal support groups.
The internal consistency of the scale has been reported to be
between a=0.88 and a=0.90, with a six-month test-retest
reliability level of 0.74 [25, 26].
The degree to which depressive symptoms were present was
evaluated using the Denter for Epidemiology Studies Depres-
sion Scale (CES-D). The CES-D is a self-report scale compris-
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sion [27]. The frequency of each item is scored on a four-point
scale ranging from 0 (rarely or none of the time) to 3 (most or
all of the time). Higher scores indicate more depressive res-
ponses and a score of 16 or greater is generally considered to
be indicative of a depressive disorder. It has been reported
that with the frequently used cut-off of 16, the sensitivity of
the scale for major depression is 100%, and the level of speci-
ficity is 88% [28]. The reliability of the scale has been report-
ed to be over a=0.85 [28, 29].
Statistical analysis
The Wilcoxon rank sum test and the Kruskal-Wallis test
were used to compare the CES-D scores according to the fac-
tors of interest. The Chi-square test and Fisher’s exact test
were used in order to compare the rates of depression. Bivari-
ate and multivariate logistic regressions were carried out in
order to evaluate the association between various factors and
depression. All statistical analyses were conducted using SAS
version 9.1 (SAS Inc., Cary, NC). A p value of <0.05 was con-
sidered to be statistically significant.
RESULTS
The mean CES-D score was 14.1±8.6. The ISEL scores
ranged from 22 to 108, with a median of 91.0. Perceived lev-
els of interpersonal support, quality of sleep, diet, and self-
reported health status were shown to have significant associ-
ation with the CES-D scores (Table 1). The mean CES-D score
in the group who perceived low levels of interpersonal sup-
port was 18.4±7.8, which was higher than the mean score of
the group who perceived higher levels of support (p<0.01).
Students who had poor quality of sleep and an irregular diet
also had significantly higher CES-D scores (16.9±8.5 and
16.6±8.3, respectively). The mean CES-D score of those
who had reported their health status to be ‘poor’ was 19.3±
8.1, which was higher than those who had reported their sta-
tus as ‘neither good nor poor’ or ‘good’ (p=0.02). 
When the prevalence of depression was evaluated using a
cut-off value of 16, 33 (37.1%) of the students suffered from
depression (Table 2). The prevalence of depression among
students who perceived low levels of interpersonal support
and had poor quality of sleep were significantly higher than
those with higher level of support (p<0.001) and good quali-
ty of sleep (p<0.01), respectively. The prevalence of depres-
sion were both 50.0% among students with an irregular diet
and poor self-reported health status, although this was not
statistically significant.
In the bivariate logistic regression analyses, students with
low levels of perceived interpersonal support were more than
five times more likely to suffer from depression than those
with higher levels of support (Table 3). Those who had poor
quality of sleep were more than eight times more likely to
have depression than those who had good quality of sleep
(OR=8.67, 95% CI: 2.37-31.73). Students with an irregular
diet also had stronger association with depression (OR=2.44,
95% CI: 1.00-5.93). 
Based on the results of the bivariate logistic regression anal-
yses, factors which showed a level of significance of less than
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Comparisons were made using the Wilcoxon rank-sum test and the Kruskal-
Wallis test.






Table 1. Center for epidemiologic studies depression scale (CES-
D) scores according to social support, health-related behaviors,
and socioeconomic status
Interpersonal support (ISEL)
Low support (ISEL <91) 40 (44.9) 18.4±7.8 <0.01
High support (ISEL ≥91) 49 (55.1) 10.6±7.6
Age (yr)
20-29 82 (93.2) 14.4±8.5 0.13
30-39 6 (6.8) 9.7±9.9 
Body mass index (kg/m
2)
<18.5 29 (32.6) 14.9±8.2 0.43
18.5-24.9 59 (66.3) 13.9±8.8
>24.9 1 (1.1) 6.0
Sleep quality
Good 29 (32.6) 8.3±5.3 <0.01
Poor 60 (67.4) 16.9±8.5
Diet
Regular 55 (61.8) 12.6±8.5 0.02
Irregular 34 (38.2) 16.6±8.3
Household income (10
4 KRW)
<2,000 18 (21.2) 14.6±9.6 0.67
2,000-5,000 26 (30.6) 12.5±6.8
>5,000 41 (48.2) 15.0±9.5
Smoking status
No 83 (95.4) 14.2±8.7 0.61
Yes 4 (4.6) 16.0±7.0
Alcohol consumption status
No 27 (31.0) 14.7±8.9 0.57
Yes 60 (69.0) 14.0±8.5
Exercise
No 57 (64.8) 15.2±8.6 0.16
Yes 31 (35.2) 12.5±8.4
Self-reported health status
Good 40 (46.0) 12.1±9.3 0.02
Neither good nor poor 37 (42.5) 15.2±7.3
Poor 10 (11.5) 19.3±8.14
0.1 were selected to be included in the multivariate model
(Table 4). With other factors adjusted, those with lower lev-
els of perceived interpersonal support were 10 times more
likely to have depression (OR=10.34, 95% CI: 2.59-41.24).
Compared with those with a mid-range household income,
those with a household income of more than 5,000 thousand
won were more likely to suffer from depression (OR=6.79,
95% CI: 1.51-30.52). As with diet and the quality of sleep,
although these factors were not statistically significant, their
effect sizes were similar compared to those of the bivariate
analysis. 
DISCUSSION
Our study shows that the mean CES-D score of medical
students in a single medical school was 14.1±8.6 and that
37.1% of these students appeared depression. Our results
also suggest that low levels of perceived interpersonal sup-
Epidemiology and Health 2010;32:e2010009
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Table 2. Prevalence of depression based on center for epidemio-
logic studies depression scale (CES-D) according to social sup-
port, health-related behaviors, and socioeconomic status
Interpersonal support (ISEL)
Low support (ISEL<91) 23 (57.5) 17 (42.5) <0.001
High support (ISEL≥91) 10 (30.3) 39 (69.6)
Age (yr)
20-29 31 (37.8) 51 (62.2) 0.41
30-39 1 (16.7) 5 (83.3)
Body mass index (kg/m
2)
<18.5 11 (37.9) 18 (62.1) 1.00
18.5-24.9 22 (37.3) 37 (62.7) (0.78)
>24.9 0 (0.0) 1 (100.0)
Sleep quality
Good 3 (10.3) 26 (89.7) <0.01
Poor 30 (50.0) 30 (50.0)
Diet
Regular 16 (29.1) 39 (70.9) 0.07
Irregular 17 (50.0) 17 (50.0)
Household income (10
4 KRW)
<2,000 7 (38.9) 11 (61.1) 0.21
2,000-5,000 6 (23.1) 20 (76.9) (0.45)
>5,000 18 (73.9) 23 (56.1)
Smoking status
No 32 (38.6) 51 (61.5) 1.00
Yes 1 (25.0) 3 (75.0)
Alcohol consumption status
No 13 (48.2) 14 (51.8) 0.28
Yes 20 (33.3) 40 (66.7)
Exercise
No 23 (40.4) 34 (59.6) 0.60
Yes 10 (32.3) 21 (67.7)
Self-reported health status
Good 11 (27.5) 29 (72.5) 0.17
Neither good nor poor 17 (46.0) 20 (54.1) (0.07)
Poor 5 (50.0) 5 (50.0)
CI, confidence interval; ISEL, Interpersonal support evaluation list; KRW,
Korea won.
Odds ratio (95% CI) p-value
Table 3. Bivariate logistic regression analysis for depression
based on center for epidemiologic studies depression scale
(CES-D) according to social support, health-related behaviors,
and socioeconomic status
Interpersonal support (ISEL)
Low support (ISEL <91) 5.27 (2.07-13.45) <0.01
High support (ISEL ≥91) 1.00
Age (yr) 
20-29 3.04 (0.34-27.23) 0.32
30-39 1.00
Body mass index (kg/m
2)
<18.5 1.00
18.5-24.9 0.93 (0.37-2.33) 0.87
>24.9 1.64 (0.09-28.9) 0.73
Sleep quality
Good 1.00
Poor 8.67 (2.37-31.73) <0.01
Diet
Regular 1.00
Irregular 2.44 (1.00-5.93) 0.04
Household income (10
4 KRW)
<2,000 2.12 (0.56-7.90) 0.26
2,000-5,000 1.00
>5,000 2.60 (0.86-7.84) 0.08
Smoking status
No 1.00
Yes 0.53 (0.05-5.33) 0.59
Alcohol consumption status
No 1.00
Yes 0.53 (0.21-1.36) 0.19
Exercise
No 1.00
Yes 1.42 (0.56-3.56) 0.45
Self-reported health status
Good 1.00
Neither good nor poor 2.24 (0.86-5.78) 0.09
Poor 2.63 (0.63-10.91) 0.18port increases the risk of depression by more than 10 times,
and that having a higher household income does not neces-
sarily diminish the risk of depression. We have also found
some evidence that poor quality of sleep, an irregular diet,
and a poor self-reported health status may be associated with
depressive symptoms in medical students. 
Over the past few decades there have been an increasing
number of studies that have evaluated depression and the men-
tal health of medical students. Overall, these studies have con-
sistently suggested that levels of depression among medical
students are higher than the general population and the stu-
dents’ age-matched peers [1-6]. Although it used a different
scale to measure depression, a study of university students in
Korea revealed that the prevalence of depression was higher
among medical students compared to university students in
other studies [30]. The mean CES-D score among medical stu-
dents in our study was also higher than the mean score of Kore-
an women aged 18 or above in the general population [31]. 
Evidence from several longitudinal studies has suggested
that upon entering medical school, a student’s emotional sta-
tus is not significantly different from that of the general pop-
ulation, but levels of depression increases thereafter, imply-
ing that a certain dimension of the medical education process
and environment may exert a negative effect on students’
mental health [6, 32, 33].
The medical education process is very stressful, in that the
level of academic pressure and the workload is frequently
overwhelming. In many cases, this causes medical students to
either deliberately or reluctantly stop themselves from social-
izing, developing personal relationships, and enjoying extra-
curricular activities [10]. In our study, students with lower
levels of interpersonal support were 10 times more likely to
have depression. This finding is supported by the results of
numerous previous studies in which inadequate social activi-
ties resulted in a decrease in the psychological health of med-
ical students [10, 16]. These studies also showed that, seeking
social support was correlated with positive emotions in medi-
cal students [18], that stronger marital support predicted a
lower rate of depression in medical students [19], and that
students who thought that medical school interfered less with
their social and personal lives were psychologically more sta-
ble [20].
Theoretically, perceived levels of interpersonal social sup-
port are considered to reflect one’s ability to cope with chal-
lenges to one’s mental and physical health by “buffering” the
pathogenic effects of stress [17, 34]. Although recent stressful
life events are known to be associated with psychological dis-
tress and depression, the level of correlation between the two
factors is reported to be relatively low. It has been speculated
that this is due to social support, which has the potential to
mitigate the negative effects of stressful events. In one historic
study, it was suggested that the number of stressful events
and the degree of social support interact on depression [17].
Based on the evidence suggesting that stress levels among
medical students are above normal, this may imply that ade-
quate social support would be more effective in reducing
psychological stress and depression in medical students com-
pared to the general population [1]. 
In our study, it was somewhat surprising to find out that
subjects with a mid-range of household income had a signifi-
cantly lower risk of depression compared to those with high-
er household incomes. Similar results were found in a study
in which the subjects with a mid-range per capita household
income had a lower likelihood of internalizing symptoms com-
pared to the group with the highest incomes [21]. Although
numerous studies with adolescents have indicated a positive
relationship between low socioeconomic status and depres-
sive symptoms [22-24, 35], there have been studies in which
a higher income level was associated with depression [21], or
where the prevalence of depression was shown to be similar
across household income levels [36]. The results of this study
add to the body of evidence that suggests that a lower socioe-
conomic status may not necessarily predict depression. 
Changes in health-related behaviors and lifestyle have been
known to adversely affect the health of medical students [10].
In line with our results, many other studies have suggested
that a decrease in the quality of sleep may occur as early as
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CI, confidence interval; ISEL, Interpersonal support evaluation list; KRW,
Korea won.
Odds ratio (95% CI) p-value
Table 4. Multivariate logistic regression analysis for depression
based on Center for epidemiologic studies depression scale
(CES-D)
Interpersonal support (ISEL)
Low support (ISEL <91) 10.34 (2.59-41.24) <0.01
High support (ISEL ≥91) 1.00
Sleep quality
Good 1.00
Poor 5.23 (0.88-31.02) 0.06
Diet
Regular 1.00
Irregular 2.81 (0.73-10.79) 0.13
Household income (10
4 KRW)
<2,000 2.69 (0.50-14.43) 0.24
2,000-5,000 1.00
>5,000 6.79 (1.51-30.52) 0.01
Self-reported health status
Good 1.00
Neither good nor poor 3.76 (0.83-16.97) 0.08
Poor 4.14 (0.54-31.54) 0.166
in the student’s first year in medical school, and that this fac-
tor is associated with psychological distress among medical
students [10-12]. A longitudinal study observed that insom-
nia among medical school students is a risk factor of subse-
quent clinical depression [37]. Substance abuse, including
smoking and excessive alcohol consumption is a well known
health issue among medical students. Although this was not
evident in our study, the results of other studies have sug-
gested that the increase in smoking and alcohol consumption
among medical students has detrimental effects on their men-
tal health [13-15]. However because these changes in health-
related behaviors may also become manifest as a consequence
or a component of depression, further study is required in
order to reach a conclusion on their causal relationships.
The psychological distress experienced by medical students
is not only detrimental to their personal well-being, but has
been suggested to be associated with poor academic perfor-
mance, dropping out of school, and suicide [1, 6]. It is also
widely acknowledged that this psychological distress and poor
health-related behaviors are not only apparent during medi-
cal school, but are persistent throughout the students’ profes-
sional careers, having a negative impact on the quality of
patient care they provide [1, 6-10, 38]. However, despite the
relatively high level of depression among medical students,
only a small number reportedly seek help or receive treat-
ment [4, 9, 10, 39]. This may be due to lack of access to men-
tal health services for students in medical schools, a lack of
awareness of their mental health status, or a reluctance to
seek help due to the stigma attached to mental health coun-
seling [3, 4, 9, 10]. It is necessary that medical schools pro-
vide mental health services that students can access with con-
fidentiality. It is also recommended that medical schools incor-
porate an education program about depression and stress
management courses as a part of the regular curriculum. Sys-
tematic measures put in place to encourage social support
and extracurricular activities should also be undertaken.
It should be noted that due to the relatively small number
of participants, who were limited to first and second year stu-
dents, and who comprised a convenience sample from a sin-
gle, all-female university, the generalization of the study results
is somewhat limited. Although it is generally acknowledged
that the prevalence of depression is higher and the prevalence
of substance abuse is lower in the female population [2, 3, 13,
32, 35, 40], there are studies which show no significant gen-
der difference in terms of depression [6, 9]. Further study with
both genders should be carried out in order to gain stronger
evidence.
Although a self-evaluated questionnaire has the potential
to cause measurement errors, we had tried to minimize such
errors or bias by treating the responses anonymously, with-
out collecting any information which would allow personal
identification. Although our response rate was relatively high
at 81.6%, not being able to draw comparisons between the
responders and the non-responders remains as a limitation of
our study. Another limitation is that the survey was carried
at a single point out in time the beginning of a semester, when
the level of academic stress is reported to be relatively low,
resulting in the possibility that we may have underestimated
the prevalence of depression [10]. We were not able to ana-
lyze factors which are specific to medical students, such as
perceived stress levels and burn-out, along with other notable
factors which are possibly associated with social support, such
as the availability of other family members at home and the
type of housing [35].
One other possible limitation is that the ISEL measures
perceptions of the availability of support but not whether
support was actually obtained. However, it has been previ-
ously reported that the perception of the availability of sup-
port is a more sensitive indicator than objective network mea-
sures, because the buffering qualities of social support are
said to be cognitively mediated [17]. 
Finally, our cross sectional study design limits our ability to
make statements about causal relationships. Several previous
studies have indicated that degrees of psychological stress and
depression change over the years in medical school. While
some studies have suggested that the psychological stress lev-
els of medical students increase over time, peaking in their
graduation year [20, 39], other studies show that the deterio-
ration of the psychological health of medical students starts
as early as in their first year in medical school and peaks in
their second year of medical school [6, 16, 32, 35]. The results
of previous studies are inconclusive as to which time period
during medical training is most stressful for the students, and
results may differ under different cultural and educational
circumstances. Longitudinal studies measuring depression
levels at different points during the years spent at medical
school as well as within a semester would be the next step in
further research. 
Despite these limitations, this study identifies modifiable
risk factors of depression such as lifestyle factors and inter-
personal social support using the ISEL, which is an objective
measurement. Our results demonstrate that medical students
have a relatively high level of depression, and that efforts
should be made to encourage the availability of social sup-
port in order to promote mental health in medical students. 
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